Spontaneous aggregation and cytotoxicity of the beta-amyloid Abeta1-40: a kinetic model.
The time dependency of the spontaneous aggregation of the fibrillogenic beta-amyloid peptide, Abeta1-40, was measured by turbidity, circular dichroism, HPLC, and fluorescence polarization. The results by all methods were comparable and they were most consistent with a kinetic model where the peptide first slowly forms an activated monomeric derivative (AM), which is the only species able to initiate, by tetramerization, the formation of linear aggregates. The anti-Abeta antibody 6E10, raised against residues 1-17, at concentrations of 200-300 nM delayed significantly the aggregation of 50 microM amyloid peptide. The anti-Abeta antibody 4G8, raised against residues 17-24, was much less active in that respect, while the antibody A162, raised against the C-terminal residues 39-43 of the full-length Abeta was totally inactive at those concentrations. Concomitant with the aggregation experiments, we also measured the time dependency of the Abeta1-40-induced toxicity toward SH-EPI cells and hippocampal neurons, evaluated by SYTOX Green fluorescence, lactate dehydrogenase release, and activation of caspases. The extent of cell damage measured by all methods reached a maximum at the same time and this maximum coincided with that of the concentration of AM. According to the kinetic scheme, the latter is the only transient peptide species whose concentration passes through a maximum. Thus, it appears that the toxic species of Abeta1-40 is most likely the same transient activated monomer that is responsible for the nucleation of fibril formation. These conclusions should provide a structural basis for understanding the toxicity of Abeta1-40 in vitro and possibly in vivo.